In 1998, the Damien Foundation Bangladesh invited semi-qualified, private "gram dakter" (Bangla for "village doctors") to participate in tuberculosis (TB) programmes in a population of 26 million people in rural Bangladesh. The organization trained 12 525 village doctors to not only refer suspected TB cases for free diagnosis but also to provide directly observed treatment (DOT) free of charge. Source of referral and place of DOT was recorded as part of the standardized TB recording and reporting system, which enabled us to quantify the contribution of village doctors to case detection rates and also allowed disaggregated cohort analysis of treatment outcome. During 2002 and 2003, 11% of all TB cases with positive sputum smears in the study area had been referred by village doctors; the rate of positive tests in patients referred by village doctors was 14.4%. 18 792 patients received DOT from village doctors, accounting for between 20% and 45% of patients on treatment during the 1998-2003 period. The treatment success rate was about 90% throughout the period. Urine samples taken during random checks of treatment compliance were positive for isoniazid in 98% of patients treated by village doctors. Within the framework of Public-Private Mix DOTS, services provided by semiqualified private health care providers are a feasible and effective way to improve access to affordable high quality TB treatment in poor rural populations. The large informal health workforce that exists in resource poor countries can be used to achieve public health goals. Involvement of village doctors in TB control has now become national policy in Bangladesh.
Introduction
Bangladesh ranks fifth among the 22 highest tuberculosis-burden countries in the world with an estimated tubercu--losis (TB) incidence rate of 246 cases per 100 000 population. 1 The country ad--opted the DOTS strategy for TB control in 1993. Since then, the National TB Programme has expanded to cover al--most the entire country, mainly through two large nongovernmental organiza--tions (NGOs): the Damien Foundation Bangladesh, a Belgian NGO covers 26 million people and the Bangladesh Rural Advancement Committee (BRAC) cov--ers 82 million. Global targets set by the World Health Assembly for 2005 in--clude detection of at least 70% of infec--tious TB cases and successfully treat over 85% of these. Despite improvements in the TB services offered by the National TB Programme and collaborating NGOs, the smear-positive case detection rate . 483 
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in Bangladesh was only 33% in 2003 and the treatment success rate was also slightly lower than expected -84% in 2002. 1 Like most countries in south Asia, Bangladesh has a large private health sector that exists in both rural and urban areas. This sector comprises formal and informal individual private practitioners as well as private commercial and volun--tary institutions. Estimates show that in Bangladesh, 50% of doctors, 42% of nurses, 65% of paramedics and 100% of informal (non-qualified and unreg--istered) "gram dakter" (Bangla for "vil--lage doctor") are in the private sector. Gram dakter are by far the largest group of health-care providers. This group is made up of semi-qualified or unqualified allopathic practitioners, drug vendors and practitioners of non-allopathic or mixed systems of medicine. Because village doctors are usually close by and provide inexpensive services, they are the most commonly used care providers in rural areas, especially among the poor. 3, 4 And with more than 75% of the population of Bangladesh living in rural areas, village doctors provide most of the outpatient health care in the country as a whole. However, the poor quality of their services, delays in TB diagnosis and irrational use of drugs have all impeded TB control.
The Damien Foundation recognized the potential of these "non-doctors", who are well accepted by people in rural areas, to improve access to quality TB care in villages. Thus, the Damien Foundation launched a special initiative to make use of village doctors in TB control. Here, we report how this initia--tive turned village doctors, a previous liability for TB control, into a resource that contributed substantially to DOTS implementation.
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Setting
The Damien Foundation has collabo--rated with the National TB Programme of Bangladesh since 1994 in implement--ing DOTS in a population of about 26 million people. The allocated area is divided into four project areas: each has a director assisted by two medical doc--tors, one field coordinator and several TB supervisors. Every supervisor looks after a population of 750 000-1 000 000 with the help of about nine TB health workers. TB drugs and laboratory sup--plies are provided by the National TB programme.
Enlisting village doctors
There is at least one village doctor for every 2000 people and they are often first contact for patients with symptoms of TB. That they live within and have a rapport with communities makes these health workers suitable for providing directly observed treatment (DOT) close to patients' places of residence.
To engage village doctors, we com--piled a list of all these workers using information obtained from the village doctors' association and from drug com--panies. We sent invitations to batches of 30-40 village doctors, requesting their participation at a one-day orientation and training course on TB. The train--ing took place in the government health centres and was facilitated jointly by the centres' health and family planning of--ficer and the NGO staff. The intention was to drive home the importance of the project and the government's sup--port for it. All important aspects of the TB programme were covered during the training course: the problem of TB in their communities and the organization of TB control services; symptoms of TB and ways to identify potential TB cases among outpatients; the importance of detecting all cases and detecting them early; the significance of appropriate, adequate and regular treatment of all patients under direct supervision; and the value of maintaining proper records. At the end of the training, we enlisted those village doctors who were willing to refer TB suspects to the microscopy centres in their respective areas, carry out DOT of patients living in the neighbour--hood, maintain drug stores and records, and have regular supervision (including surprise checks). The village doctors were guaranteed the necessary supply of sputum cups, drugs and treatment cards. They were not offered any direct financial incentives for their contribu--tion. However, all trainee village doctors had their travel costs to the training day paid, were provided with lunch on the training day and were paid a small per diem, all amounting to a total of US$ 5 per trainee. Village doctors who agreed to participate in the TB programme were also offered a one-day refresher training course once every year.
Task mix for DOTS
When they suspect TB, the village doc--tors provide two cups to the patient, one for an immediate "spot" sputum sample and one for a sample to be taken the next morning. The patients are then referred to the closest microscopy centre where a third spot sample is produced and all three samples are given for microscopy. Results are available on the same day. When a patient is diagnosed as having TB, a treatment card is prepared and the TB health worker carries a copy of the treatment card and the drugs to the village doctor. Each participating village doctor is supplied with a plastic box for preserving the drugs properly and a pot to store drinking water to enable patients swallow their medicines in the clinic. Patients visit their village doctor daily to take the drugs at a time of their own convenience. If a patient fails to show up, the village doctor tries to make a home visit, enquires about the reason for their absence and gives drugs to the patient. Defaulters are reported to the relevant TB health worker. If a patient has any adverse drug reaction, the village doc--tor refers the patient back to the health centre for advice.
Supervision and monitoring
Participating village doctors are closely supervised by TB health workers (NGO staff), who make at least three visits dur--ing the course of treatment to each vil--lage doctor. The health worker interviews patients in their homes or the clinic and asks the village doctor about their TBrelated work. Patient cards and TB drug stocks are checked and any discrepancies are identified and addressed. The TB health workers also encourage the village doctor and try to motivate them to keep up their good work. For the first three years of the project, TB health workers made unannounced and random visits for collection of urine to be tested for the presence of isoniazid in the project laboratory. These checks were under--taken to ensure that TB drugs were being administered and taken regularly.
Data collection and analysis
Data were collected through routine recording and reporting practices, in ac--cordance with National TB Programme and WHO guidelines. 5 The patients' source of referral and place of treatment were recorded in the TB laboratory reg--ister and the TB patient register, respec--tively, to allow the number of suspected TB cases and detected cases referred by each village doctor to be measured, as well as to allow performance of disag--gregated cohort analysis of treatment outcomes.
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Findings
Since 1998, 12 525 village doctors have been trained. Their contribution to refer--ral of suspected TB cases and DOT of TB patients in the community is presented in Fig. 1 
Discussion
Private sector involvement in TB control has received considerable attention in recent years. 6 WHO has been promoting and assisting countries to initiate and scale up public-private mix for DOTS expansion (PPM DO TS). Their aim is to effectively link the National TB Programme and all public and private health care providers presently out of the realm of national TB control efforts. 7 However, much of the information on approaches to involve private care providers and their evaluations is focused on urban areas and reports on projects of modest size and short duration. [8] [9] [10] [11] [12] [13] While formal private health care providers are indeed concentrated in cities, rural areas also have a significant and distinct private sector. Traditional healers in Africa or non-qualified or semi-qualified practitioners in Asia, like the village doctors we describe here, are often the preferred first-level healthcare providers of people living in rural areas.
3,4,14-16 Their effective involvement in DOTS implementation has not yet been documented. Our report of this large, rural PPM DOTS programme in Bangladesh highlights the need, the feasibility and the use of extending PPM DOTS to rural areas.
Over three-quarters of the popula--tion in Bangladesh lives in rural areas. 2 Despite the availability of services of--fered by the public sector and NGOs, many people do seek help from village doctors for their common health prob--lems. 3, 4 Village doctors are popular because they live in and are a part of the community, and are available almost always in the time of need. Village doc--tors offer advice that is in line with the cultural beliefs of their patients and, at the same time, provide drugs used in modern medicine. More importantly, their services are affordable even to the poor. A recent World Bank report 2 on Bangladesh has drawn attention to the widespread use of village doctors, quot--ing data from various studies that show that between 49% and 90% of all out--patient visits are to village doctors.
However, there have been serious concerns about the quality of services provided by village doctors. For example, Ashraff et al. 17 have noted inappropri--ate use of many modern medicines by village doctors in Bangladesh. Bhuiya 18 reports similar findings. Against this background, the success achieved by this TB programme in building on the strengths and addressing weaknesses of village doctors is noteworthy.
The contribution of the village doc--tors to this large, well performing TB project was substantial: referral of 10% of all suspected cases, DOT of almost half of over 12 000 patients put on treat--ment each year, and a remarkably high cure rate of about 90%; and all this at a very modest cost. Significantly, no financial incentives were used. What, then, motivated the village doctors to do all that they did, do so with sincerity and continue to do it for years? The NGO staff, who work closely with the village doctors, often reflect on this issue. They offer several factors that might motivate
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the village doctors to participate effec--tively in the TB programme: recogni--tion of the village doctor by a reputable organization, free access to training and knowledge updates, the confidence shown in them by giving them TB drugs, the subsequent social respect and credibility they gain in the commu--nity because of this and the increase in their clientele and business as a result. Perhaps village doctors consider these gains more important than some small financial compensation. The experience of PPM DOTS projects elsewhere is not too different from that in Bangladesh, especially in the projects that engaged first-level general health care providers. The providers' direct loss of income is negligible since TB cases form a tiny proportion of their overall practice.
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However, a deeper understanding of factors that motivate private care pro--viders to collaborate with public health programmes is important and should be studied in a range of settings and among different types of providers. If village doctors are often the first option for health care for most rural people in Bangladesh, why is their con--tribution to the referral of suspected cases only around 10%? This finding may be due to some of the parallel activities of the NGO. The NGO has been working in the project areas for a very long time and is accepted and re--spected by the community for its work. As a part of its DOTS programme, the NGO also undertakes targeted health education to encourage people to report when they develop symptoms of TB. Another relevant activity undertaken is to use cured TB patients to educate people and identify suspected cases of TB for sputum examination. An analysis of referral sources showed that the con--tribution of cured patients was greater than that of village doctors, varying from 25% to 31% between project ar--eas. Irrespective of their relatively small contribution to case detection, the use of village doctors in community-based treatment supervision on such a large scale is noteworthy.
What lessons does this programme of community-based non-doctors of--fer for TB control globally? Although successful, even in scaled-up propor--tions, questions may be raised about wider replication of this innovative pro--gramme. Does the use of unqualified doctors amount to promotion of quack--ery? Would the task of supervising hun--dreds of treatment observers become unmanageable?
In this project, when the number of participating village doctors increased substantially, they were all encouraged to refer suspected cases of TB. However, the number of doctors supervising drug treatment was restricted. Transparent ap--plication of a few criteria such as location of the clinic, facilities available in the clinic, and willingness of the village doc--tor to supervise all eligible TB patients in the neighbourhood allowed a limited number of centres to be selected for de--livery of DOT. The use of non-qualified practitioners for non-medical tasks that could be undertaken by any informed lay person should not be equated with quackery. Nevertheless, such arrange--ments may vary from context to context and local managers should be best placed to identify local solutions and imple--ment them. BRAC successfully uses voluntary community health workers in its programmes, 19 which shows that there are several viable approaches for expanding DOTS in rural areas.
Our study did not compare the effectiveness of private village doctors with that of other community health providers; instead, we assessed the fea--sibility and quality of village doctors' involvement, as one of several possible modes of DOTS implementation. Just as they were used for DOTS implemen--tation, the private village doctors could well be involved in other health-care programmes. Importantly, therefore, this study also provides insights into addressing the issue of human resources for health in poor countries through a combination of local, national and inter--national ingredients in proper propor--tions. The final proof of the real success of this programme, however, was that the National TB Programme of Bangladesh has recently incorporated the involve--ment of village doctors into national policy to improve TB case detection and treatment success. O 
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